Immunoglobulin G4 (IgG4)-related sclerosing disease is a systemic disease, characterized by mass forming inflammatory lesions which respond well to steroid therapy. Pancreas is the most common site of involvement, and other organ involvements are also common. However, there are only a few reports about central nervous system involvement. We report a case of IgG4-related sclerosing disease which involves spinal cord causing paraplegia. A middle-aged female presented with sudden lower limb weakness. Magnetic resonance imaging showed a soft tissue mass which was diffusely compressing spinal cord along the C7 to T5 levels. Intravenous steroid pulse therapy and emergent operation was performed. The immunopathologic findings revealed IgG4-related sclerosing pachymeningitis postoperatively. There was no evidence of other organ involvement. Her neurologic deficit remained unchanged after two months of comprehensive rehabilitation therapy.
INTRODUCTION
Immunoglobulin G4 (IgG4)-related sclerosing disease is a recently defined disease entity. It has a diffuse or mass forming inflammatory reaction rich in IgG4-positive plasma cells associated with fibrosclerosis and obliterative phlebitis. Pancreas is the most common site of involvement. Hepatobiliary tract, salivary gland, orbit, and lymph node involvement are also common [1] . Multiple organ involvement can occur simultaneously and may have a relapsing-remitting course with disease progression. However, central nervous system involvement is extremely rare. We report a case of IgG4-related sclerosing pachymeningitis causing paraplegia.
CASE REPORT
A 52-year-old female presented with sudden weakness of both lower extremities for two days. She showed paraplegia with motor power of Medical Research Council (MRC) grade 3/1. Pinprick and light touch sensations were impaired below T5 dermatome and she was unable to void. Magnetic resonance imaging revealed the tubular smooth-margined soft tissue mass which was diffusely compressing spinal cord with signal change in the subdural space, along the C7 to T5 levels ( Fig. 1) .
Laboratory findings were non-specific. Erythrocyte sedimentation rate (67 mm/hr) and rheumatoid factor (51.81 IU/mL) were elevated, and antinuclear antibody 857 www.e-arm.org was positive. Serum IgG and IgG4 level prior to steroid therapy and surgery were not obtained. Cerebrospinal fluid (CSF) profiles showed pleocytosis and elevated protein level (white blood cell 150/μL, protein 865 mg/dL). CSF IgG (0.70 mg/dL) level was in normal range.
Intravenous steroid pulse therapy was started. Unfortunately, her lower extremities weakness progressed to grade 1/1. She underwent emergency operation. After laminotomy from the C7 to T4, the mass was totally removed (Fig. 2) . There was moderate adhesion of the mass to the anterior dura. Low dose oral steroid was maintained after surgery.
The immunopathologic findings revealed the dense lymphoplasma cell infiltrations with fibrosis suspicious for IgG4-related sclerosing disease. Microscopic examination revealed the dura to be expanded by a dense polymorphous lymphoplasmacytic infiltration, accompanied by sclerotic fibrosis (Fig. 3A) . Immunohistochemical staining using a panel of lymphoid markers including CD3, CD5, CD20, and CD79a confirmed the lymphocytic infiltration to be polyclonal. Many plasma cells were positive to IgG4 (Fig. 3B) .
Abdominopelvic, sialo and orbital computed tomography scan were performed to find other sites of involvement, but there were no remarkable findings.
After two months of comprehensive rehabilitation therapy, her neurologic level of injury remained T5, and only right knee extensor strength was improved to grade 2.
DISCUSSION
Hypertrophic pachymeningitis (HP) is an inflammatory disorder which causes localized or diffuse thickening of the cranial or spinal cord dura mater. It is most often related to infectious, neoplastic, or immune-mediated conditions. Some cases with no known etiology are termed idiopathic hypertrophic pachymeningitis (IHP). IHP is diagnosed by exclusion of all other diseases that can 
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www.e-arm.org cause HP. Recently, it has been suggested that some cases of previously diagnosed as IHP were the dural involvement of IgG4-related sclerosing disease [2] . IgG4-related sclerosing disease is a systemic disorder, characterized by a lymphoplasmacytic infiltration that stains positively for IgG4-bearing plasma cells in affected organs. It is often accompanied by a serum IgG4 level elevation and generally responds well to steroid therapy. The pathophysiology remains poorly understood, and it is still an ongoing challenge in diagnosis. Imaging, serology, histopathology, and response to steroid therapy are used to diagnose IgG4-related sclerosing pancreatitis [1] . However, there are no well established diagnostic criteria for extra-pancreatic involvement [3] and are often extrapolated from criteria for autoimmune pancreatitis. In this case, we performed various evaluations to find out the etiology, and we excluded tuberculosis, syphilis, other infections, and malignancy. We also could not find other organ involvement. Serum IgG4 level often correlates with disease activity and the number of involved organs [4] . Her serum IgG4 level was not obtained at the time of admission, but it was in normal range at three weeks after steroid administration and operation. Thus, it is not likely to have diagnostic value. The diagnosis depended on immunopathologic findings. A subset of inflammatory myofibroblastic tumor can exhibit high IgG4/IgG ratio, but there were no spindle cell infiltrations in this case [5, 6] .
There are only a few reports of IgG4-related sclerosing pachymeningitis, especially involving spinal cord [2, 3, [7] [8] [9] [10] . Chan et al. [7] and Choi et al. [8] reported cases of IgG4-related sclerosing pachymeningitis (Table 1) . In both cases, the diagnosis was also based on immunopathologic findings. There were some differences in our case from previously reported cases. Initial symptom was www.e-arm.org Table 1 Exact thoracic level was not described.
www.e-arm.org more severe and its progression was faster. She also did not respond well to steroid therapy. We report a rare case of IgG4-related sclerosing disease involving spinal dura mater with detailed clinical data. Unlike previous reports, it can have rapid symptom progression and cause severe neurologic sequelae. IgG4-related sclerosing disease should be considered, when evaluating the mass lesion around the spinal cord.
